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Preparation and Electrochemical Performance of Composite Film of
Sulfur and Carbon Fibers

YANG Xue-Bing WANG Cuang-Xin* WANG Jian-Hua XIE Qiu-Shi XIE Hai-Ou
(Key Laboratory of Plasma Chemistry and Advanced Materials of Hubei Province, Wuhan Institute of
Technology, Wuhan, 430073, China)

Abstract: Dense carbon fiber film was deposited on iron foil at first by hot filament chemical vapor deposition.
Then the film was sulfurized by heating to form composite film of sulfur and carbon fibers, which was then used
as cathode materials of lithium/sulfur battery. Morphology and structure of films were characterized by scanning
electron microscopy and X-ray diffraction. Electrochemical performance of the composite film was tested by
methods of constant current charge-discharge and measurement of impedance. Results indicate that as distance
between filament and substrate of iron foil decreases, the density of carbon fiber film increases firstly and
decreases afterward. And the density increases with the diminishing volume flow ratio between H, and (Ar+
C3HgO). When the distance between filament and substrate is 6 mm and the volume flow ratio is 30/40, dense
carbon fiber film with thickness of 50 pwm is deposited on iron foil. Those carbon fibers are mainly vertically
oriented and have relative high degree of crystalline. In the composite film of sulfur and carbon fibers, dense
carbon fibers form evenly distributed electrically conductive framework with vertical orientation. When current
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density is 0.4 mA -cm™, initial discharge specific capacity of the composite film is 1 128 mAh -g™ and the

discharge specific capacity is 811 mAh-g™ after 50 cycles.
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Table 1 Different condition in the deposition of carbon fiber film

Sample Distance / mm Flow Ratio(mL+min™/mL-+min™) Power / W Pressure / Pa Time / min
a 7
b 6 F(H,)/F(Ar+C3H0)=40/40
c 5
d 4 400 70 50
e 90/40
f 70/40
6
g 50/40
h 30/40
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Fig.1 SEM images of carbon fiber films with different distances between filament and iron foil
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Fig.2 SEM images of carbon fiber films with different volume flow ratios between H, and (Ar+C;H(O)
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Fig.3 SEM image of fracture surface of the dense carbon fiber film (a) and XRD pattern of it (b)
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Fig.4 SEM images of the dense carbon fiber films before (a, b) and after (c, d) sulfurization
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Fig.5 XRD patterns of sulfur (a) and carbon fiber film (b) after sulfurization
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Fig.6 Initial discharge curves (a), cycle performance (b), impedance spectra (c) of S/CF
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Fig.7 SEM images of surface (a) and fracture surface (b) of the S/CF cathode after 50 cycles
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